© 2016

Pylypenko V., postgraduate student
National University of Life and Environmental Sciences of Ukraine
FORMATION AND SYMBIOTIC ACTIVITY OF NODULE BACTERIA OF LEAFLESS PEA PLANTS AT THE TERRITORY OF THE FOREST-STEPPE OF UKRAINE
Reviewer – Candidate of Agricultural Sciences N. Yaschuk
The basic results of research conducted in the northern part of Right-Bank Forest-Steppe of Ukraine for 2014-2016 years on the typical black soils are described in the article. The most favorable conditions for the formation of symbiotic system was created due to the combination of sowing seed inoculation with fertilizer C1 + N10P10 BBCH 13-19 + N10 10 BBCH 55-59 + N10P10 BBCH 61-65. Application of mineral fertilizers N30 P90 K90 increases the formation and performance of the symbiotic apparatus of pea plants. The mentioned rate of mineral fertilizers is efficient while sowing seeds, which are not inoculated.
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Problem. The problem of global agriculture in the past and the beginning of this century is the problem of protein production. If addressing to the important problem of increasing of plant protein production, the special place here belongs to leguminous, including peas.
Analysis of last achievements and publications. According to many researchers, one of the most objective criteria for the best use of chemicals in growing technologies is microbiological testing. However, according to the researchers of the Institute of Agricultural Microbiology of NAAS, considering the close interaction of certain types of microorganisms of cultivated plants and chances of forming close plant-bacterial associations in the soil, only rhysospheric (root microorganisms) can display the system response to certain factors, closest to response of a plant itself. This perspective is highlighted in the works of many authors of the last century, and in more modern materials of foreign and domestic scholars.
Among many advantages of the pea, the most important its feature is the ability of plants to associate with nodule bacteria. In addition, thanks to symbiotic nitrogen fixation, they play an important role in maintaining the balance of nitrogen in soils.
We know, that productivity of legumes, including peas, is determined by many factors, and oxide plays a primary role too. In order to obtain high yields of crops one should constantly take care of the replenishment of nitrogen in the soil by nitrogen-fixing bacteria. Based on the lack of studies about the impact of mineral fertilization on the formation and activity of symbiotic nodule bacteria, the practical value of this work was established.
The aim of the study. One of the directions of our research is to determine the features of symbiotic apparatus of nodule bacteria of leafless pea plants at the territory of Steppes of Ukraine depending on fertilization and seed inoculation with bio-fertilizer.
Materials and methods of the study. The object of the study is the processes of growth and development, and the formation of symbiotic apparatus activity of nodule bacteria based on inoculation of seeds and fertilizer.
The subject of the research: varieties of leafless pea (Tsarevych and Deviz), inoculation of seeds, fertilizers and crop yield of peas in the northern Forest-Steppe of Right-Bank Ukraine.
The studies had been conducted in 2014–2016 years in the SS «Agronomic Research Station» of the National University of Life and Environmental Sciences of Ukraine (v. Pshenychne, Vasyl’kiv district, Kyiv region).
It was set up 3-factor field experiment to achieve this goal. Sowing area – 30 m2, accounting area – 25 m2. Repetition – quadruple, accommodation options consistent. The main fertilizing was made before cultivation. Seeding rate amounted 1,2 million of seeds per 1 ha. On the day of sowing, they carried out the bacterization with Rizohumin suspension. Suspension in amount of 900 g per 1 t of seeds was diluted in 8–10 l of water, and then immediately treated.
The study was performed on pea plants in the stages of plant growth and development, BBCH 13-19; BBCH 55-59; BBCH 61-65. Hydrothermal conditions of a growing season of a pea were different during the studies. It allows us to determine the efficiency of the factors under study.
Winter rape preceded the pea crop rotation. Laboratory studies had been conducted in educational and scientific laboratories of «Analytical Researches in Crop Growing» of the Department of Plant Science of the NULES of Ukraine.
The results of the study. Seed inoculation with Rizohumin had a positive influence on the formation of symbiotic apparatus of the leafless pea. The number and weight of nodules mg/100 plants varied during the study depending on the use of technological measures, fertilization and varietal characteristics.
Conditions for the formation of symbiotic apparatus of Deviz pea variety were the most favorable while sowing inoculated seeds after mineral fertilizing with N30P90K90, and foliar feeding C1 + N10P10 BBCH 13-19 + N10P10 BBCH 55-59 + N10P10 BBCH 61-65. Thus, the number and weight of nodules were the highest and ranged from 52,4 to 54,8 pc/plant, and from 26,2 to 27,4 g/100 plants.
Applying of high rates of mineral nitrogen had a negative impact on the size of symbiotic apparatus. This was observed while applying N90P90K60, as the number and weight of nodules were at the control or even less, i.e. they observed the inhibition of symbiotic apparatus.
Applying the nitrogen fertilizer C2 + N10 BBCH 13-19 + N10 BBCH 55-59 + N10 BBCH 61-65 promotes the formation of nodules on the roots of pea plants, but it is not as intense as using  C1 + N10P10 BBCH 13-19 + N10P10 BBCH 55-59 + N10P10 BBCH 61-65. While applying phosphorus fertilizers P10 BBCH 13-19 + P10 BBCH 55-59 + P10 BBCH 61-65, we had found, that it increased the number of nodules compared to the control, and usage of  C2 + N10 BBCH 13-19 + N10 BBCH 55-59 + N10 BBCH 61-65 showed that nodules were smaller in size and weight.
It had been established, that the varietal characteristics also have an impact on the formation and symbiotic activity of nodule bacteria. After a comparative analysis of the studied varieties we have noted, that Tsarevych variety had formed more nodules and greater weight, respectively.
Symbiotic activity of nodules of pea plants of Tsarevych variety was the most favorable during inoculated seeds sowing while applying mineral fertilizer N30P90K90 and C1 + N10P10 BBCH13-19 + N10P10 BBCH55-59 + N10P10 BBCH61-65. The number and the weight of nodules were the highest and amounted 55,2–57,0 units/plant and 27,6–28,5 g/100 plants. Higher rates of nitrogen had a negative impact on the number and weight of nodules.
It should be noted, that the application of fertilizers during primary tillage has a positive effect on the formation of nodules and their size. But not all the rates of fertilizers promote symbiotic activity of nodule bacteria of pea plants, and it is evidenced by the data. Thus, increased rates of nitrogen usage in the amount of 90 kg/ha, the destruction of symbiotic activity was observed (even lower than the control). The least number of nodules at the roots of pea plants was observed on the stage BBCH 13-19 – 4,2 unit/plant while adding N90P90K60. During the stages of growth and development, a similar trend was observed.
Conclusion. The most favorable conditions for the formation of symbiotic apparatus had been created by the combination of inoculated seed sowing with application of C1 + N10P10 BBCH 13-19 + N10P10 BBCH 55-59 + N10P10 BBCH 61-65 fertilizer. Adding of mineral nitrogen has a negative impact the symbiotic association between pea plants and nodule bacteria. While applying mineral fertilizers N30P90K90, the formation and performance of the device symbiotic apparatus of pea plants increase. The mentioned rate of mineral nutrition is effective during seeds sowing, which are not inoculated.
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